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PREVENTION, PESFICIDES AND
TCOXIC SUBSTANCES
MEMORANDUM

SUBJECT:  Registration of Reynoutria sachalinensis Bioprotectant (EPA File Symbol 072176-
R) Containing 100% Dried Ground Giant Knotweed (Reynoutria sachalinensis) as
its Active Ingredient and an Non-Food End-use Product Milsana Bioprotectant
Concentrate ( EPA File Symbol 072179-E) containing 5% Reyrioutria
sachalinensis Extract, to Control Powdery Mildews in Green Houses. Chemical
MNo. 055809; Case No. 065908 Review of Product Chemistry Data. MRID Nos.
448219-01, -02, -03, and 448573-01; Subnussion No.: $565442: DP Barcode:
257772

FROM: Freshteh Toghrol, Ph.D., Senior Scientist [~ Wlébg/

Biochemical Pesticides Branch
Biopesticides & Pollution Prevention Division

TO: Diriss Benmhend, Regulatory Action Leader

Biochemical Pesticides Branch
Biopesticides & Pollution Prevention Division

ACTION R REQUESTED

KHH BioSci, Inc., requests registration of a technical grade active ingredient Reynoutria
sachalinensis tiioprotectant (EPA File Symbol 072179-R) Containing 100% of dried and ground
Giant Knotweed (Reynoutria sachalinensis) and an end-use product Milsalna Bioprotectant
Concentrate { EPA File Symbol 072179-E) containing 5% ethanolic extract of dried and ground
Reynoutna sachalinensis and 95% of inert ingredients. The end-use product is a non-food
formulation tc be used in green houses to coatrol powdery mildews.

To support this registration, KHH BioSci has submitted 2 proposed label and 2
Confidential Statements of Formula dated 4/9/99 for each basic formulation (EPA Symbol No.
072179-R} and ( EPA File Symbol 072179-E) . The registrant has also submitted product
chemistry data (MRID Nos.448219-01, -02, -03, and 448573-01).
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*Inert ingredient information may be entitled to confidential treatment*

BPPD CONCLUSIONS AND RECOMMENDATIONS

L The submitted product chemistry data do not satisfy the data requirements for product identity and
composition (GLN i51-10) for Reynoutria sachalinensis Bioprotectant (EPA File Symbol 072179-R)
containing 100% of dried and ground Giant knotweed plant material and the end-use product
Milsalna Bioproiectant Concentrate ( EPA File Symbol 072179-E) containing 5% ethanolic extract
of dried and ground Reynoutria sachalinensis and 95% of inert ingredients. The registrant must
clarify, what is the technical grade active ingredient (TGAI). According to CSFs and physical
chemical characteristics, there are two TGAIs. The first TGAI is a dried and ground Reynoutria
sachalinensis and the second TGAI is ethanolic extract of dried and ground Reynoutria sachalinensis.

However, the registrant did not submit any product chemistry data (151-10 to 151-17) for the
second TGAI (the ethanolic extract of Reynoutria sachalinensis).

2a.  The submutted product chemistry data not satisfy the data requirements for manufacruring process
(GLN 151-11) of TGAI containing 100% dried ground plant material of giant Knotweed. There is
no quality control monitoring of the dry plant material and ne discussion of monitoring for plant or
soil pathogen in the dry ground plant matenal.

2b. The submitted product chemistry data do not satisty the data requirements for manufacturing process
(GLN 151-11) of the end-use product containing 5% of Reynouiria sachalinensis extract. Description of
beginning materiais and manufacturing process with adequate discussions of production equipment,
volumes, and methods. Also, it is not clear, how the nominal concentration (5%w/w) of the ethanolic
extract in each formuiation was measured.

The submutted datz do not satisfy the data requirement for discussion of formation of impurities (151-12).
The registrant must adequately discuss the potential for toxic soil or plant pathogens in raw plant material,
as well as effect of storage on producing these pathogen. Additionally, the registrant must adequately
discuss the formation of impunties in ethanolic plant extract, and the end-use product.

oI

4 The preliminary anatysis (151-13) data requirement is not satisfy. The 5 batch analysis of 5 different
batches of Reynoultria sachalinensis ethanolic extract is required to show consistency of production of the
TGAI extract. Additionally, 5 batch analysis of 5% w/w TGAI in the end-use product is required. The
registrant must explain clearly how 5% of R. sachalinensis extract w/w (TGAI) is measured or calculated in
end-use product, for quality control and quality assurance.

5. The certification of ingredient limits (131-15) data requirement is not satisfied. The CSF for TGAI and the
end-use product must be prepared from 5 batch analysis of TGALI extract and the end-use product. If TGAIL
is the ethanolic extract, then product chemistry data (151-10 to 151-17), a revised CSF and revised label for
new TGALI is required.

6. The analytical method (151-16) submitted is a biological assay, an indirect effect of Milsana for control of
cucumber powdery mildew is acceptable. The registrant has indicated GC or HPLC will be used for
which is acceptable However, the registrant raust submit the analytical method, that measures the total R.
sachalinensis ethanolic extract (TGAI). This is the method used to quantified S batch analysis (151-13) in the

2



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R141659 - Page 3 of 39

TGAI extract, and then, the method that measure the 5% of this extract that is present in the end-use
product .

7 The physical chemical characteristics for end-use product is acceptable. However, the registrant must
submit data or rational for solubily, vapor pressure, dissociation constant, octanol/water partition coefficient
and pH of TGAI (dried, ground plant material). Also physical chemical characteristics are required for the
ethanolic plant extract, which 1s the real technical grade active ingredient (ethanolic extract), which was used
to formulate the end-use product.

3

8. The product 1s a non-food use on all ornemental species in green houses to control powdery mildews. mold
(Botrytis cinerea;. Therefore, exemption from the requirement of a tolerance or numeric establishment of a
tolerance in or on all food commodities 1s not considered

9. The mode of action of giant knotweed extract is to boost the ornemental plants natural defense mechanisms
in the plant against certain fungal diseases (by increasing up to 5 times the phenolic material in the plant).

10. The product 1s a nor:-food use on all crnemental species in green house to control powdery mildews,
therefore, ecological toxicity studies were not submitted.
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(151-17) Physical and Chemical Property Assessment

The submitied physical and chemical characteristics for Reynoultria sachalinensis Bioprotectant
(EPA File Symbot 072179-R) containing 100% dried ground giant knotweed (Reynoultria sachalinensis) as
technical grade active ingredient and end-use product Milsalna Bioprotectant Concentrate ( EPA File
Symbol 07217%-E} containing 5% Reynoultria sachalinensis Extract are summarized below:

Guideline No.151B-{"

TGAI (MRID No. 448219-02)

End-use product (MRID No. 448

color Olive green, brown and cream N/R
Physical state Non-uniform solid, various size of Liquid
leaves and twigs

Odor No odor N/R
Melting point N/A N/R
Density, spectfic gravity 0.135 g/mL 1.394 g/mL
Solubility Not submitted N/R

Vapor pressure L Not submitted N/R
Dissociation constant Not submitted N/R
Octanol/water partition coeflicient Not submitted N/R

pH

Not submitted

6.84 + 0.03 for 1% solution

Stability N/R N/R

Oxidizing/reducing action N/R Not oxidizing/reducing, except for a
Flammability N/R No flashpoint up to 101.8 C
Explodability N/R Do not contain explosive ingredient
Storage Stability N/R. The study is in progress

Viscosity N/R 79.4 cp at 20.1 C

Miscibility "N/R Not emulsifiable

Corrosion charactenstics N/R Do not contains corrosive ingredien

"N/A = not applicable because, the product by nature does not have any of above characteristics.
N/R= data are not required for the product
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Not subnutted = data are required for the TGAI but were not submitted.

The physical chemical characteristics for end-use product is acceptable. However, the registrant must
submit data or rational for solubily, vapor pressure, dissociation constant, octanol/water partition
coefficient, and pH of TGAI (dried, grounded R.S.). The registrant must also submit physical chemical
characteristics for ethanolic plant extract, which 1s the real technical grade active ingredient used to
formulate the end-use product.

cc: Freshteh Toghrol, Driss Benmhend, BPPD Subject file.
F. Toghrol, CS#}: BPPD: Tel (703) 308-7014: 12/21/99
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DATA EVALUATION REPORT
MILSANA® (REYNOUTRIA SACHALINENSIS BIOPROTECTANT)

STULY UYPES: Product identity and Disclosure of Ingredients (OPPTS 880.1100)
Description of Beginning Materials &
Manufacturing Process (OPPTS 880.1200)
Discussion of Formation of Impurities (OPPTS 880.1400)
Certification of Ingredient Limits (OPPTS 830.1750)
MRID 44821901

P:epared for

Biopesticides and Pollution Prevention Division
Orfice of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by

Chemical Hazard Evaluation Group
Toxicology and Risk Analysis Section
Life Sciences Division
Oak Ridge National Laboratory
Oak Ridge, FN 37830
Task Order No. 30-A2

Primary Reviewer:

Robin Brothers. PE.D..D.A.B.T. Signature:
Date: 3
Secondary Reviewers:
Sytvia Mulanez, PR.D..D.AB.T, Signature:
Date:
Robert H. Ross. Group Leader Signature: m "ﬂ‘ M

Date: NOV 2 4 1399

Quality Assurance: . . R
Eric Lewis, M. 5 Signature:
Date: —

Disclaimer

This Data Evalaarion Report may have been altered by the Biopesticides and Pollution Prevention
Division subsaguent to signing by Oak Ridge National Laboratory personnel.

Oak Ridge Natiogal Laboratory, managed by Lockhiced Martin Energy Research Corp, for the 1J.S. Department of
Energy under conract number DE-AC05-960R22:464,
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Milsana Product ldentity and Disclosure of Ingredients (OPPTS 880.1100)

MRID No. 44821801 Description of Beginning Materials & Manufacturing Process (OPPTS 880.1200)
Discussion of Formation of impurities (OPPTS 880.1400)

Preliminary Analysis (OPPTS 830.1700)

Certification of Ingredient Limits (OPPTS 830.1750)

EPA Reviewer: Freshteh Toghrol, Ph.D. E . _J%N Dal,e__’_zi_z_(/ 6(7

Biopesticides and Pollution Prevention Division (75 [{W)

DATA EVALUATION RECORD

STUDY TYPES:

Product ldentity and Disclosure of Ingredients (OPPTS 880.1100)
Descriprion of Beginning Materials &

Manufacturing Process (OPPTS 880G.1200)

Discussion of Formation of Impurities {OPPTS 880.1400)
Certification of Ingredient Limits (OPPTS 830.1750)

CASE NO: 065908
PC CODE: 035809
DP BARCQD: 1257772

SUBMISSION: §565442

MRID NO 44821901

TEST MATERIAL:
1. Reynoultria sachalinensis Bioprotectant (EPA File Symbol No. (072175-R) a TGAI
containing 100% dried ground plant material(Giant knotweed).

13

Milsana® Bioprotectant Concentrate (EPA File Symbol No. 072179-E) an end-use
producr containing 5% of Reyroutria sachalinensis extract in denatured alcohol
plus 95% of other ingredients.

SYNONYMS = Reynoutria sachalinensis extract, Giant knotweed, Polygonum
sachalinense

STUDY NUMBER: KHH-9%-002

SPONSOR. KHH BioSci, Inc., P.O. Box 13169, Research Triangle Park, NC 27709

TESTING FACILITY: None
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*Manufacturing process information may be entitled to confidential treatment*

Milsana Product identity and Disclosure of ingredients (OPPTS 380.1100)

MRID No. 44821501 Description of Beginning Materials & Manufacturing Process {(OPPTS 880.1200)
Discussion of Formation of impurities (OPPTS 880.1400)
Preliminary Analysis (OPPTS 830.1700)
Cartification of Ingredient Limits (OPPTS 830.1750)

TITLE OF REPORT: Manufacturing Data Requirements Supporting Milsana®
bioprotectant Concentrate and Reynoutria sachalinensis
bioprotectant

AUTHOR: Karzn Ferrand

REPORT ISSUED: April 9, 1999

EXECUTIVE tUMMARY:

The product identity, ingredients, certified ingredient limits, manufacturing process,
preliminary analysis, and discussion of formation of impurities for Milsana®
bioprotectant zre given in MRID 44821901,

I. The technical grade active ingredient is Reynoultria sachalinensis Bioprotectant
(EPA Fiie Symool No. (072179-R) consists entirely of the dried and ground plant
material from harvested Reynoultria sachalinensis plants grown for this purpose. The
production of Milsana® (Reynoutria sachalinensis bioprotectant) begins with the
growing and harvesting the Reynoutria sachalinensis or giant knotweed plants After
the material is cry it is milled to a coarse flake, which is 100% TGAL

Classification of the study -

Product [dentity and Disclosure of Ingredients: Unacceptable , but upgradeable
with clarifization of the technical grade active ingredient (also see attachment I
BicSci letivr to Mr. Benmhend dated 9/22/98, containing refferences to public
litrature
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Milsana Product Identity and Disclosure of Ingredients (OPPTS 880.1100)

MRID No. 44821301 Description of Beginning Materiais & Manufacturing Pracess (OPPTS 8806.1200)
Discussion of Formation of impurities (OPPTS 850.1400)
Preliminary Analysis (OPPTS 830.1700)
Certification of Ingredient Limits (OPPTS 330.1750)

Description of Beginning Materials and Manufacturing Process: Unacceptable but
upgradeable with adequate discussions of production equipment, volumes, and
methods.

Discussion of Formation of Impurities: Unacceptable but upgradeable with
discussion «:{the potential for toxic soil or plant pathogens inthe raw plant
material.

Preliminary Analysis: Unacceptable but upgradeable with preliminary analysis of
the Technical Grade Active Ingredient

Certificaticn of Ingredient Limits: Unacceptable but upgradeable with ciarification
of the techrical grade active ingredientin the ethanolic axtract.

COMPLIANCE: Signed and dated Data Confidentiality Statements and GLP
statements were provided. GLP Statements stated that the study did not meet the
requirements of 40 CFR Part 160 because it is not currently required to do so. No

Quality Assurance Statements were provided.
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*Inert ingredient information may be entitled to confidential treatment*

*Manufacturing process information may be entitled to confidential treatment*

Milsana Product identity and Disclosure of ingredients (OPPYS 830.1100)

MRID No. 44821801 Description of Beginning Materials & Manufacturing Process (OPPTS 880.1200)
Discussion of Formation of impurities (OPPTS 880.1400}
Preliminary Analysis (OPPTS 830.1700)

e Certification of Ingredient Limits (OPPTS 830.1750) —

A. PRODUCT IDENTITY AND DISCLOSURE OF INGREDIENTS (OPPTS
880 1100)

B MANUFACTURINGPROCESS (OPPTS 880.1200)
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*Manufacturing process information may be entitled to confidential treatment*

*Inert ingredient information may be entitled to confidential treatment*

Miisana Product Identity and Disclosure of Ingredients (OPPTS 880.1100)

MRID No. 44821801 Description of Beginning Materials & Manufacturing Process (OPPTS 880.1200)
Discussion of Formation of Impurities (OPPTS 820.1400)
Preliminary Analysis (OPPTS 830.1700)
Certification of Ingredient Limits (OPPTS 830.1750)

C. DISCUSSION OF FORMATION OF IMPURITIES (OPPTS 880.1400)

No reactions are utilized in the processing, only physical blending, extraction, and
distillatior.. The product is produced and stored under conditions to minimize
degradaticn (conditions are not specifically described). The product is a complex
mixture of natural components. There is no discussion of monitoring for plant or
soil pathogens in the dry ground plant material. Improper field handling or drying
could result in growth of pathogens that may be of toxicological significance, such
as Aspergiilus

D PRELIMINARY ANALYSIS OF SAMPLES (OPPTS 830.1700)

No preliminary analysis was provided. The registrant states that the product is not
manufactured by an integrated system and therefore this is not required. The
registrant does not clarify if the active ingredient in Milsana®, Reynoutria
sachalinensis, is aregistered product or will be registered as a TGAIL There were
no materials provided to the reviewer stating what the active chemical component
in the ethancl extract of Reynoutria sachalinensis may be.

E. CERTIFICATION OF INGREDIENT LIMITS (OPPTS 830.1750)
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Milsana Product ldentity and Disclosure of ingredients {OPPTS 880.1100)

MRID No. 44821501 Description of Beginning Materiais & Manufacturing Process (OPPTS 880.1200)
Discussion of Formation of impurities (OPPTS 880.1400)
Preliminary Analysis (OPPTS 830.1700)
Certification of ingredient Limits (QPPTS 830.1750)

F. DISCUSSION

The product identity, ingredients, certified ingredient limits, manufacturing
process, preliminary analysis, and discussion of formation of impurities for
Milsana® are given in MRID 44821901, The active ingredient of Milsana® is an
extract of the giant knotweed plant, Reynoutria sachalinensis. Milsana® uses an
aqueous liquid fertilizer as the vehicle/solvent. The technical material provided
with for Basfoliar® 36 Extra lists the application recommendations for the
fertilizer by crop, fruit and vegetable type. These variationsinuse ofthe vehicle
may need to be considered when determining final use concentrations of
Milsana® and there may be a limit of useability due to possible phytotoxicity of
the vehicle. The author states that the manufacturing-use product and the TGAI
are the same; that being the dried and ground Reynoutria sachalinensis plant
material itself (pg 5/34) This statement is confusing as the plant material is
extracred and semi-purified before use in the end-use product. In MRID
44857301, the efficacy test of Milsana for control of downy mildew, a “tea”
extrast was alsoused. The TGAI should be more clearly defined as to its
chemical nature. The productidentity states that the Reynoutria sachalinensis
extract s the active ingredient. Itisimportant to note that there are no
discussions of the toxicological significance of Milsana® or of the plant material
itself

G. STUDY DEFICIENCIES

The hiquid fertilizer is described by the example product Basfoliar® 36 Extra but
there are no statements that this will be the only liquid fertilizer used or that the
formulatrion of Basfoliar® 36 Extra meets a certain set of specifications that any
other liguid fertilizer would have to meet. There was no Confidential Statement
of Formuia supplied with this material. The equipment used to produce the
product was not adequately described. Average batch or production size was not
described. There are no statements as to how often the quality tests are
performed on the product. The text on formation of impurities states that the
temperarure is controlled to prevent degradation of the product but those
controls and temperature limits are not mentioned specifically. Thereis no
discussion on quality control monitoring of the dry plant material and no
discussion of monitoring for plant or soil pathogens in the dry ground plant
material. No preliminary analysis was provided but the registrant states that the
product is not manufactured by an integrated system and therefore this is not
required The registrant does not clarify if the active ingredient in Milsana®,
Reynouiria sachalinensis, is a registered product or will be registered as a TGAL
There were no materials provided to the reviewer stating what the active

7 13
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Milsana Product kientity and Disclosure of Ingredients (OPPTS 820.1100)
MRID No. 44821901 Description of Beginning Materials & Manufacturing Process (OPPTS 880.1200)
Discussion of Formation of Impurities (OPPTS 880.1400)

Preliminary Analysis (OPPTS 830.1700)

Certification of Ingredient Limits (OPPTS 830.1750)

chemical component in the ethanol extract of Reynoutria sachalinensis may be.
The introduction states that Reynoutria sachalinensis is the TGAI but the
product identity states the Reynoutria sachalinensis extract is the active
ingredient of Milsana®.

Classification of'the Study:

Product identity and Disclosure of Ingredients. Unacceptable but upgradeable
with clarification of the technical grade active ingredient.

Descript:on of Beginning Materials and Manufacturing Process: Unacceptable
put upgradeable with adequate discussions of production equipment, volumes,
and methods.

Discussion of Formation of Impurities: Unacceptable but upgradeable with
discussicn of the potential for soil or plant pathogens in the raw plant material.
Preliminary Analysis: Unacceptable but upgradeable with preliminary analysis of
the technical grade active ingredient (TGAI) extract.

Certification of Ingredient Limits: Unacceptable but upgradeable with
clarification of the liquid fertilizer ingredient and clarification of the active
ingredientin ethanol extract.
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DATA EVALUATION REPORT
REYNOQUTRIA SACHALINENSIS

STUDY TYPES: PHYSICAL AND CHEMICAIL PROPERTIES
MRID 44821902

Prepared for

Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jefterson Davis Highway
Arlington, VA 22202

Prepared by

Chemical Hazard Evaluation Croup
Toxicology and Risk Analysis Section
Life Sciences Division
Oak Ridge National Laboratory
Ouk Ridge, TN 37830
Task Order No. 30A2

Primary Reviewer:
Reobin Brothers Ph.D..D.AB.T. Signature:
Do NOV 7 & J599

Secondary Revizwers: %

Svivia Milanez Ph.D..D.ARB.T. Signature: 8
Date: NOV 2 ll 1999

Rodax RN

Robert H. Ress. Group Leader Signature:

Date: NOV 2 4 1999
Quality Assurayce; . .
Eric Lewis M. 5 Signature:

Date: 4 1999

Disclarmer

This Data Evaluation Report may have been altered by the Biopesticides and Pollution Prevention
Division subscquent to signing by Oak Ridge National l.aboratory personnel.

Dak Ridge Nation:i Laboratory, managed by Lockheed Martin Energy Research Corp. for the U.S. Department of
Energy under vintract number DE-ACO5-960R22464,

15
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Reynoutria sachalinensis Color (OPPTS 830.6302)

MRID No. 44821902 Physical State (OPPTS 830.6303)
Odor (OPPTS 830.6304)
Bulk Density (OPPTS 830.7300)

EPA Reviewer #reshteh Togrohl F- %ate { szg/ff

Biopest:cides and Pollution Prevention Division (7511W)

DATA EVALUATION REPORT

STUDY TYPES:

Color (OPPTS 830.6302)
Physical State (OPPTS 830.6303)
Odor (OPFTS 830.6304)
Bulk Dens:ity fOPPTS 830 7300)
CASE NO' 063908
PC CODE: 053809

DP BARCOD: D257772

SUBMISSION 8565442

MRID NO 34821902

TEST MATERIAL: Reynoutria sachalinensis

SYNONYMS Giant knotweed, Polygonum sachalinense

STUDY NUMBER: 5483-F(C1)

SPONSOR KHH BioScti, Inc, PO Box 13169, Research Triangle Park, NC 27709

TESTING FACILITY: Midwest Research Institute, 425 Volker Boulevard, Kansas
City, Missouri 64110-2299

TITLE OF REPORT: Selected Group B Analyses for Dried Plant Material of
Reynoutria scchalinensis, Lot # 11-89/2A

AUTHOR Joan Cookinham

REPORT ISSUED: March 1€, 1999

EXECUTIVE SUMMARY: The color, physical state, odor, and density for Reynoutria
sachal:nensis, giant knotweed plant material, are given in MRID 44821902, Only
these selewted chemical and physical properties were presented. MRID 44821901

2 16
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Reynoutria sachalineusis Color (OPPTS 830.6302)

MRID No. 44821352 Physical State (OPPTS 830.6303)
Odor (OPPTS 830.6304)
Buik Density (OPPTS 830.73060)

states that the plant materialis a Technical Grade Active Ingredient but no other
assessmenis pertinent to the TGAI were presented or discussed.

Classification of the study -

Color: Acceptable

Physical State: Acceptable

Odor: Acceptable

Bulk Densily: Acceptable

Other assessments that may be pertinent to a TGATI or MUP were not provided.

COMPLIANCE  Signed and dated Data Confidentiality Statements and GLP

statements were provided. A Quality Assurance Statement was provided.

A PHYSICA;, AND CHEMICAL PROPERTIES

B.

Ailtests were made on Lot number 11-89/2A, dried plant material

Color (OPPTS 830.6302): Olive green, brown and cream, at 20.3°C by visual
inspectior.

Physical State (OPPTS 830.6303): Non-uniform solid, various sizes of leaves and
twigs, observed at 20.3°C.

Qcor (GPPTS 830.6304): No odor was detected during the course of other testing.

Bulk Density (OPPTS 83C. 7300);:0.135 g/mL, tapped weight using a calibrated
graduate cviinder (CIPAC MT-3, Specific Gravity and Density).

DISCIJSSION

The color, physical state, odor, and bulk density for Reynoutria sachalinensis
plant material are given in MRID 44821902. All rests were adequately
documented. MRID 44821901 states that the plant material is a Technical Grade
Active Ingredient but additional tests as would be required-for a TGAI or MUP
were not reported tn MRID 44821902, The laboratory study protocol (pg.12/14)
states that characterization, solubility, and stability of the test substance were the
responsibility of the sponsor and were not included in this report.

17
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Reynoutria sachalinepsis Color (OPPTS 830.6302)
MRID No. 44821902 Physical State (OPPTS 830.6303)
Odor (OPPTS 830.6304)

Bulk Density (OPPTS 830.7306)

C. STUDY DEFICIENCIES

Other assessments that may be pertinent to a TGAl or MUP were not provided.

Classification of the Study.
Color: Acceptable
Physical 5tate: Acceptable
Odor Acceptable

Bulk Diersity: Acceptable

Other assessments that may be pertinent to a TGAI or MUP were not provided.

4

18
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DATA EVALUATION REPORT

MILSANA® BIOPROTECTANT CONCENTRATE (REYNOUTRIA SACHALINENSIS)

STUDY TYPES: PHYSICAL AND CHEMICAL PROPERTIES (OPPTS 830.6303-7300)
MRID 44821903

Prepared for

Biopesticides and Pollution Prevention Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jetferson Davis Highway
Arlington, VA 22202

Prepared by

Chemicai Hazard Evaluation Group
Toxicology and Risk Analysis Section
Life Sciences Division
(Qak Ridge National Laboratory
Qak Ridge, TN 37830
Task O rder Mo, 30A2

Primary Reyiewer: CAY, 3 7 R

Robin Brothers Ph.D.D.A BT, Signature:

Date: VZ
Secondary Rev ewers: s
Svlvia Milangz Ph.D..D.AB.T. Signature:

Date: . NOV 2 4 lggg L

Robert H. Ross. Group Leader Signature: W
Date: ll 9

Qualizy Assuraace. ' Z )
. . o~ y o . v Y
Eric Lewis, M & Signature: o)

Date: t

Disclaimer

This Data Evaluazion Report may have been altered by the Biopesticides and Pollution Prevention
Divisicn subsequent to signing by Oak Ridge National Laboratory personnel.
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Milsana® Physical and Chemical Properties (OPPTS 830.6303 - 830.7300)
Reynoutria sachalinensis
MRID No. 44821903

EPA Reviewer: Freshteh Togrohl, Ph.D =."] %g . @ , Date /22;//?7
Biopesticides and Pollution Prevention Division (7511W) '

DATA EVALUATION REPORT

Physical State (OPPTS 830.6303)

Density (OPPTS 830.7300)

pH (OPPTS 830.7000)

Oxidizing/seducing Action (OPPTS 830.6314)
Flammability (OPPTS 830.6315)

Viscosity (OPPTS 830.7100)

CASE NO. 063908
PC CODE 153809

DP BARCODE: D257772

SUBMISSION: $565442

MRID NO 44821903

TESTMATERIAL:  Milsana® Bioprotectant Concentrate (Reynoutria
sachalinensis) BAS 114UBF, Lot # AF 455-79-1

SYNONYMS Giant knotweed, Polygonum sachalinense

STUDY NUMBER: 5483-F(02)

SPONSOR KHH BioSci, Inc., P.O. Box 13169, Research Triangle Park, NC 27709

TESTING FACILITY: Midwest Research Institute, 425 Volker Boulevard, Kansas
City, Missouri 64110-2299

TITLE OF REPORT:. Selected Group B Analyses for Milsana® Bioprotectant
Concentrate, BAS 114UBF, Lot #AF 455-79-1

AUTHOR: John Cookinham
REPORT [SSUED: March 16, 1999

EXECUTIVE SUMMARY: The physical state, density, pH, oxidizing/reducing action,
flammability. and viscosity for Milsana® Bioprotectant Concentrate which contains

2‘ 20
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Milsana® Physical and Chemical Properties (OPPTS 830.6303 - 830.7300)
Reynoutria sachalinensis
MRID No. 44821803

Reynoutria sachalinensis, giant knotweed plant material as the active ingredient are
given in MRID 44821903 Only these selected chemical and physical properties were
presented. Corrasiveness and storage stability were not provided.

Classification of the study -

Physical State (OPPTS 830.6303): Acceptable

Density (OPPTS 830.7300): Acceptable

pH {OPPTS 830.7000): Aceeptable

Oxidizing/reducing Action (OPPTS 830.6314): Acceptable
Flammabiliry (OPPTS 830.6315): Acceptable

Viscosity {OPPTS 830.7100): Acceptable

Additional properties that may be required for end-use products such as
corrosivenass and storage stability were not provided.

COMPLIANCE: Signed and dated Data Confidentiality Statements and GLP
statements weee provided. A Quality Assurance Statement was provided.

A PHYSICA., ANDCHEMICAL PROPERTIES

Ailtests were made on Milsana® Bioprotectant Concentrate BAS 114UBF, Lot #
AF 455.74.1

Physical State (OPPTS 830.6303): Liquid by visual inspectionat 20.1°C

Relative Density (OPPTS 830.7300): 1 394 (compared to water)at 25°C using a
pycnometer

pH(OPPTH 830 7000): 6.84 fora 1% w/w solution at 25°C

Oxidizing/reducing Action (OPPTS 830.6314):

Approximately 5 g of the test substance was weighed and added to each of the five
tubes containing the reagent. The tubes were capped and shaken and observed
immediateiv, at 1 hour and after 24 hours of standing at ambient temperatures. No
reaction was noted with tap water, hexane, monoammonium phosphate, or
potassium vermanganate. A mild reaction with zinc consisting of bubbles and heat
was noted

Flammability (OPPTS 830.6315): No flashpoint at temperaturesup to 101 .3°C by
the Penske-Mertens closed cup.

Viscosity {OPPTS 830.7100): 79 4 cP by Brookfield spindle viscometer at 20.1°C
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Milsana® Physical and Chemicai Properties {OPPTS 830.6303 - 830.730¢}
Reynoutria sachalinensis
MRID No. 44821803

B. DISCUSSION
The physical state, relative density, pH, flammability, viscosity, and oxidizing
reducing action for Milsana® Bioprotectant Concentrate containing Reynoutria
sachalinensis plant material are given in MRID 44821903 . All tests were
adequately documented. Additional tests as would be required for an EUP, such as
storage stability and corrosivity were not addressed in this report. The laboratory
study protocol (pg.16/21) states that characterization, solubility, and stability of
the test substance were the respounsibility of the sponsor and were not included 1n
this report.

C. STUDY DEFICIENCIES

Other assessments that may be pertinent to an end-use product were not provided.

Classification of the Study:
Physical State (OPPTS 830.6303): Acceptable
Density (OPPTS 830.7300): Acceptable
pH(OPPTS 830.7000): Acceptable
Oxidizing/reducing Action (OPPTS 830 .6314): Acceptable
Flammability (OPPTS §30.6315): Acceptable
Viscosiiy (OPPTS 830.7100): Acceptable
Additicnal properties that may be required for end-use products such as
corrosiveness and storage stability were not provided.

4
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ATTACBMET T

BioScilpe.
>

Mr. Dnss Berimhend
U.S. Environmental Protection Agency
Biopesticides and Poilution Prevention Div,
401 M Street. NW.
Washington, D.C. 20460
Sept. 22, 1998

Subject: Milsana® bioprotectant - Characternzation of TGA|

Dear Mr. Benmhend,

As discussed in our phone conversations of August 25th and September 1st, 1998, |
have preparad a summary document for you and the members of your team regarding
the investigations into the active ingredient of Reynoutria sachalinensis (giant knot-
weed), the siant which is used to formulate Milsana® bioprotectant. For your refer-
ence, we have also included a copy of the preregistration conference material fromn
4/14/98.

Reynoutria sachalinensis is a native of the buckwheat family and is originally native to
east Asia, after which it was introduced 10 Europe and the United States. The rhizomes,
leaves, and stems have been used in the orient as Hu Zhang ( “Polygoni rhizoma") and
were applied in folk medicine as a laxative, a diuretic, and for the treatment of dermati-
tis and athiete's foot, etc. In Japan, it is commonly used as a vegetable and has been
found to be an excellent scurce of vitamins A, C and E. It was introduced into Europe
ard subseguently into North America during the 19th century as a fodder plant for cat-
tte. Commercial products prepared from Rs extracts have been registerad and sold as
plant fortfiers in Europe under the name Milsana since 1980,

We cansider our technical grade active ingredient (TGAI) to be the dried, ground plant
material. As you may recali, the compeound or compounds responsible for the activity of
Reynoutria sachalinensis are not direct fungicides. They appear to be naturally occur-
ring eficitors, which induce the plant's natural immune system to produce phytoaiexins,
thus providing resistance in the host plant to powdery mildew. The presence of light is
necessary for this reaction to occur. There also appears to be a general sfrengthening
effect on a variety of plants characterized by increased chlorophyll content, vigorous
growth, and delayed senescence. Efforts by many researchers to isoiate the active
moieties have failed. The enclosed document summarizes the investigations into the
identification of this resistance-inducing factor in extracts of Reynoutrna sachalinensis,
so that you may clearly understand the extent of these efforts. In general, studies have
excluded the possibility of polypeptides or proteins, terpenoids, phenalic substances,
simple or reducing sugars, flavonoids, or steroids. The consensus now is that the com-
pound is probably somewhat polar, amphotenc, and most likely a carbohydrate with a
hydrophcbic moiety.

KHH BioSci, Inc.
2 Davis Drive 27 Eax 13169 Research Triangie Park, NC 27709 919.547.0306 Fax 919.52132
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Since we cannot use conventicnal chemical analytical methods to perform quality con-
trel, a reliable bioassay technique f1as been deveioped. Because there is no direct
fungitoxic effact on the pathogen and the pathogen is an cbligate parasite, living host
plant tissues (cucumber plants) must be used. We are in the process of preparing the
pratocol for an independent {aboratery to validate this method for us under GLP condi-
ticns. Wea will submit this for your approval as well.

We have characterized the greund dried plant maternial as % carbohydrates, fat, ash,
protein, anc maisture. Further analysis of the plant would most probably not provide
any further insight into the identity of the active ingredient, as you wiil see by reading
the attached summary. In view of these particular circumstances, we would propose the
preparation of a waiver request for active ingredient icentification with supporting data
from our Hivassay technigue as a method to measure biochemical activity.

As you and | nave discussed, we are hoping that you can give us some guidance on
what efforts you deem necessary in order to describe this matenal satisfactorly for the
registration submission for Milsana bioprotectant.

We would be happy to meet with you, f you fael that it would be helpful to this process.

Best regaros. )
|
!

A A ,/ / / ”
\\_:j%z/ i \:;‘f?/z %QZ( f:’;/f
N [

Karen H. Ferrand

K=k

Enclosures
cc.  Mr Roy Sjoblad

Or Russell Jones
Or Frashteh Toghrol

24



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R141659 - Page 25 of 39

September 22, 1988

Milsana® Bioprotectant Concentrate:

Summary of the investigations into the identification of the resistance-inducing

factor in extracts of Reynoutria sachalinensis

I

Introcuction

The astive ingredient responsible for the activity of Reynoutria sachalinensis is not
a direct fungicide. It appears to be a natural elicitor, which induces the plant's
natural immune system to produce phytoalexins, thus providing resistance in the
hest clant. Efforts by many researchers to isoiate the active ingredient or ingredi-

erts ~ave failed.

The: fullowing is @ summary of most of these efforts and consists primarily of two
papers B Ammermann and M. Scherer (1992), and Daayf, Schmitt, and Beélanger
(1397 which in wurn also contair summanes of other research. All ratevant refer-

arces rave been included at the end of this paper.
Comeounds isolated from Reynoutria sachalinensis

Chi. Moon and Lee® in a Korean publication from 1983 described the isolaticn of
Fhysoion, Emaedin, its 8-0-R-D-giucoside and 3-sitosterof from the rhizomes of

Rayrutita sachalinensis. (Fig. ™)

-

]

\/\/ ~
3 : Do o o oK 0 on
H}#
"o T ey R T NE R CH, Oy 0T cH;
n] )
3 -sitostere(e emodine : pityscione

Fig 1. Structural formuias of Physcion, Emodin, B-sitosteral
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n.

The commercially available chemicals: Emodin, Quecetin, Rutin and 3-sitosterol,
were tasted for their fungicidal activity against powdery mildew on cucumber, but

no significant control was observed, with the exception of Emaodin.
However, a thin-layer chromatographic comparison of pure Emodin with the
aquecus axtract from Reynoutna sachalinensis revealed, that no trace of Emodin

could be detected in the extract.

Thus, the first possible candidate, which could have been responsible for the in-

duce: fungicidal activity of Miisana, had to be zaliminated.

Extraction methods

In tne classical extraction” procedure, arganic solvents with increasing polarity are

used starting from a very nonpoiar solvent {either pentane or petrolether in this
cas2 and progressing finally to methanat as a very polar solvent. Checking the
biolcg.cal activity of the fractions very quickly made it clear that the active ingredi-

ert must be a very polar component and one which was far from simple to 1solate.

p. A more systematic approach started from a concentrated methanol extract of

tha dried and ground leaves, and follewed the ether extraction procedure accord-
ing to LAATSCH'™. Fallowing this scheme, it should be possible to make a rough
classification of compounds [n the different fractions of the extract according to

theur zcid, alkaline and neutral characteristics. (Ph.D. thesis of Dr. Kowalewski)”.

(Fig. = and 3)

26
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Fig. 2 and 3: acc to the dissertation of Kowalewski
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Twao of the fractions obtained using this procedure retained remarkable resis-
:ance- nducing activity when applied to the host plant. One fraction in the ether-
solubie part formed a highly stable interphase. Such a phase could be caused by
tensidie-type compounds, which carry over some of the water-sofuble cormponents
nto tr & ether phase. The other biclogically active fraction came from the ether-
insuble aquecus phase. The chromatographic separation of both phases by
HPILC showed profiles looking like forests in the distance but with no distinct
peak: . which could be identified in a follow-up program using mass-spectrometric
mathods.,

Polarity of the resistance-inducing agent '

A oulk transfer (LAATSCH, 1988} was used te separate the extract inte its differ-
ert suostance classes. The water extract was extracted with the same voiume of
ety zcetate. The diffarent fractions were tested for their efficacy against pow-
dev ruidew with the cucumber leaf disc test. ~igure 4 shows the efficacy of some
fractons from the buik transfer. The fractions with the highest efficacy (RWS)
exciusvely contained water-soluble substances like simple sugars and sugar al-

cONCs. anty.

efficacy of
ether-insclubie resicue FAW?2
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1004 S e aem
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:
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Ty [T lss

BICAIEAY CUCUMDAr/Towdary MK

F 4: Efficacy of some fracicns Som U bulk trassfer @ different concoatraticas: RW2=
abk::-zm{ubie cesiduc, REJ= ether-soluble acids, RES= aher-solubie dases, RWI= aliali-
wiuble subsysces, RW4A= waterisoluble acids, RWE= alkali-soichic acids, RE insciubie residue
taomenclansre after LAATSCH. 1988).
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i

in contrast to this, an extraction with water and ethyl acetate showed that the ac-
tivity was distributed eqgually in the aqueous and the organic phase. So it s un-
ke y tnat the resistance-inducing factor s a simgle sugar. The contrasting behav-

lor of 1he solubility indicates a substance with a hydrophilic and a hydrephebic

par

Extractions with phencl” are used to remove proteins from agueous extracts.

{This inciuded: 1) phenais; 2) CHCY/phenals 1:1; and 3) twice CHCI*/isoamyi-
alcohals (24/1)).  In this case the aqueous extract, treated with phencl, showed
the same biolagical actvity as the untreated extract. Thus the active ingradient

carnrnoi he attnbuted 1o a proteinaceous compound.

Arothar approach to trace the active ingredient was made by Prof. Binger from
the Max-Planck-institut fur Kohieforschung (Max Flanck Institute for Coat Re-
searcn) in MGhlheim, Germany. -le and his team extracted the dried and ground

leaes using liquid supercritical CO® as solvent. First crude fractions showed

some of the previously menticned activity against gray mold (Bofrytis cinersa) but
not acainst powdery mildews, A gas-chromatographic isolation procedure cou-
plad with MS gave clear nints of four steroids. The pure steroids, which are com-
me-cially available in reasonable quantities, were rechecked for their biclogical
actvry. Not surprisingly in this case, no significant induced fungicidal activity at

all wzs found.

Chiromatographic methods

Startng from a concentrated methancl extract from the dried and ground leaves,

a mors detaited study used high-pressure liquid chromatography with a reversed-

pnass column. Water with a gradient of increasing amounts of methancl was
used as solvent. This produced a reasonable separation. Tests of biological ac-
tvity against powdery mildew or cucumber were somewhat surprising. (Fig. 5a

ard Sb - Kowalewski, 1992)
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Figure 5a
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Fractions

The combined fractions showed the same biological activity as the original extract.
But rnone of the three separated fractions reached this level of activity. Different
gradient programs resuited in more or less comparable complex chromategrams.
The ecneck of the biological activity only reveaied a reiatively broad dissipation of

tha active ingredient over many poorly defined fractions.
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HPLC system™

An =HELC system from Millipcre and a preparative reversed-phase column
(Waters column, DELTAPAK C18, 5 um, 100 A) was used (detection: 280 rm,
flew rate: 3 mi/min). The extract was fractionated with a gradient from 100% wa-
ter t¢ 100% methanct over a pericd of £5 minutes. The ten coitecied fractions
{each *5 ml) were tested for their efficacy against powdery mildew with the cu-
cumber leaf disc test. Examination of *he extract by HPLC showed that the active
ingredient was distributed aver the column. Figure 6 shows that the high efficacy
of the extract and the combined fractions was not obtained by one single fraction.
The activity probably spread over the column. This spreading was also observed

ori sitica thin-layer plates in previous investigations (KOWALEWSK!, 1889).

e . —
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\[. Chemisal modification

Since il these attempts to extract and isolate the active ingredient hy chromatog-
raphy n2d failed, the fellowing chemical experiments were undertaken to charac-

terize "n& unknown compound or Brncipte.

a. The agueous extract from leaves of Reynoutria sachalinensis was treated with
cubated with proteinase K showed the same fungicidal activity as the untreated
ore. This result, in combination with the oreviously mentioned nagative result
frem the phenol extraction. excludes a proteinaceous character for the active in-

gradient, responsible for the activity of aqueous Reynoutia extracts.

b. Hydralstic treatment? of the aqueous axtract by heiling it with either hydrochioric

ac.d e sadium hydroxide showed, after neutralization, that the acid treatment in-
creased the biological activity in comparison with the untreated. The alkaline
tregmment reduced the fungicidal activity. {Figure 7)

% effcacy against powdery mildew aa cucumser
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This cc.id be interpreted as the pessibie instability of the active ingredient under
alkaline conditions and as the cleavage of a precursor, which releases the active

ingredient under acid conditions.

c.  Invoivement of carbony) compounds in induction of resistance™

Ten milliliters of the 1% water extract were boiled twice with 0.1 mf phenylhydra-
ziner ard 0.1 ml acetic acd for 30 min. The phenylhydrazones that had formed
weare arecipitated by centnfugation, A solutior: of phenyihydrazine and acetic acid
was wsed as a conirol in the bioassay. The exiract without the carbonyl com-
counds and the contrel were tested for their efficacy against powdery miidew on

patted cucumber plants.

By buoiling the water extract with chenyihydrazine, substances with g free carbonyl
grou were precipitated (VEIBEL 19€0). The extract, which was free of carbonyl
compounds {and phrenythydrazine as a control), did not have any effect on pow-
cerv mildew. This indicates tha! the active su.bstance contains at least cne free

cartyany! group.

- . 104
ol istence of a precursor

Tne aqueous exiract and squeeszed sap of leaves from R. sachalinensis were
compared in different concantrations on cucumper leaf discs. Polar or somewhat
poir substances are cften dissolved in the celi plasma. Two mi of the squeezed

sar [diluted to 10%) were boiled with 100 pt HCI for 10 min and were fested, alsc.

Figure 6 shows the afficacy of the water extract in comparisen with the sgueezed
wat from R. sachalinensis leaves in different concentrations. This sap was ax-
nected to be free of cell wall compounds. The rasults indicate that the active form

5% the resistance inducing agent was not dissoived in the sap of the cell.
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The inzctive sap gained activity after boiling with acid (increase of efficacy from
20% w2 39%). Obviously, the active principle was fermed out of a precursar. The
results indicate that the inactive form in the leaves of the knotweed was activi-

tated curing the extraction procedure.

Esterfication” with acetylchloride resulted in the complete loss of hiological activ-

ity S.bsequent afkaline methanolysis did not replace the initial fungicidal activity
of ine axtract. It remained as bicicgically inactive as the esterified fraction. Thus

the acuve ingredient must be sensitive to chemical maodifications.

The gnenyihydrazine reaction” is a classical proof of ketone and aldehyde groups

in melecules. I this case. the phenylhydrazone formation and the remgval of the
soad components by centrifugation led again o a total inactivation of the super-

Aatant, This is a strong hint that carbonyl- or sugar-type compounds are involved.
Tre =PLC analysis of the product formed by the phenyihydrazine reaction gave a

vey comptex picture which cculd not pe separated.

AoSuidar ana!ysisz’ of the aqueous extract identified two sugars: giucose and
fractose. At 7.8% glucose and 7. 2% fructose, they represent a relatively high
oraportion of the dry material. Mot surprisingly, a check of commercially available
sugars revealed that none of them showed a significant fungicidal activity. These
rchilded five sugar-aicohois: nbitel, sorbitol. inositol, mannitol and xylitol;

13 marosaccharides: D-allose. O-xylose. O- and L-arabinose, D-rbose, -
matroneptulose, D- and L-glucose, D- and L-galaktose, D~ and L-fructose and L-
ma~ncse: and nine disaccharides: cellobicse, lactose, lactulose, maitose, maitu-
wxwa, melibiose, isomaliulose, saccharose and trehalose.

Th.is the active ingradiant carnot be found in the group of simple carbohydrates.
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Physicochemical methods

According tw© Lehmanﬂ”“, giigosacchandes should be adsorbable to charceal and

elutabis with water or ethanol or mixtures of both. |In this case, the filtrate through
charcesl had no hbiological activity, nor had the concentrated aqueous and ethanol

ejuates. Thus the active ingredient is ireversiblty bound to charcoai.

To get a rough idea of the molecular weight of the active ingredient, an ultrafiltra-

tion was rnade using a membrane selective for 10,000 Dalton. (Figure 8}

ULTRAFILTRATICN AND EFFUCACY

1 % extract < 14000 Da > 10,000 Da

73 % 24 % 32 %

Fig 8: (Kowalawski)

Naitr er the filtrate nor the residue reached the fungicidal-inducing activity of the

argimal agueous extract.

A Saphadex G-25 column® | which absorbs compounds of 100 to 106G Dalten,

was usad to check a different range of possible malecular weight. The saven
concentrated eluates showed no fungicidal activity. But in this case it was ob-
serqed that some colored zones did not mave on the column at all. Even the

adetition of 20% ethanol could rnot eiute these zones.

Sephadex G-25 and BIQ-RAD columns™

Tra axtract was fractionated by

sephadex G-25 calumn with 2M ammonium acetate solution,

O NOWRAD P2 and BIO-RAD P6 columns with water.
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“he combined fractions of 2ach column were tested for their efficacy against
powdery mildew with the cucumber lead disc test  With different columns, a sepa-
ration of the extract into fractions of different molecular weight was performed.
The siuates from the BIO-RAD P2, the BIO-RAD P8, and the Sephadex G-25 col-
umns showed little or no resistance-inducing activity. As in the reversed-phase
columin anc on the silica gel plates. the active substance was spread or bound to

the matnxes.

Other ztternpts to separate the active ingredient by gel-chromatography® also

failed since again none of the eluatas showed any fungicidal activity. This the ac-

tive ngredient is obviously tightly bound 1 the different gel matrices used.

lon axchange™

The exiract was analyzed by strong ion exchange cotumns: Amberlite [R-120
(efuticn with 6% NH; solution} and Lewatit (elution with 3N H,S0.). The different
fractions were tested for their efficacy against nowdery mildew on pofied cucum-
ber piarts. The results of the ion exchange experiments shawed that the active

ingredient is uncharged.

Conclusions

tsolatior or identification of the ngredient or ingredients responsible for the activ-
Ry o Reynoutria sachalinensis has yet to be achieved. In general, studies have
exciuded the possibility of polypeptides or proteins, ferpenoids, phenclic sub-
starces, simple or reducing sugars, flavonoids, or steroids. The concensus now is

that the compaound is probably somewhat poiar, amphoteric, and most iikely a

- e e g e} e i

;ar;:orw‘;dratg_@g_@drophopic moiety.

e B S

i1 ight of the previcusly cited research, such an effort by any known analytical

means appears unlikely to shed further light on the identity of the naturally occur-

rieg eficitors found in Rs extracts.
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